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ASSEMRIY : PRI Shelter ABORT': CRIT. TUNC: 1R
P/N : 517070 CRIT. HDW: 2
: VEHICIE 102 103 104 105
QUANTITY ¢ 1 EFFECTIVITY: .4 X X X

: PEHASE(S) PL 10 OO DO XIS
REDUNDANCY SCREEN: A-pass B-pass C-pass

PREPARED BY: : APPR JVE:/]}-BY (NASZ) @

DES: Y- ot DES: /-/:,,//; r,‘,./

REL: t‘-,flv ﬁu& REL: ek Faszo 7‘&,7(
QE: \ )

CE: (. @&d
ITEM: PRI Shelter

FUNCTION: Provides Elevetion guidance RF beam to Orbiter.

FATIURE MODE: No FL guidance RF is radiated to Orbiter from PRI Shelter,

L —

CAUSE(S): A Shelter IRU (EL subsyscem) fails due to piece part electrical
failure. The IRJ‘s which can cause this failure mode (05-25wW—00001) are

. 1is~ed below, with IRU Designator No., LRJ P/N, and IRJ Name:
XU No.: IR P/N: 1 Neme:
119 513480 Digital Unit, Elevation
40 501808 Transmitier, Azimrth/MME
130 502333 Field Monitor Circuits, Eleveticn
150 - 501825 Power Suoly
220 501772 Scarmer, Elevetiaon
224 395257 Anterma, Elevation
250 516994  Assy, Waveguide (Elevation)
301 502156 Air Corditicmer (two of two failures required)
311 513887  Radame, Elevation
322 517076 Panel, Entrance, Signal
324 517079 Cables, Inmterconn, Imterior (inside Shelter)
325 517081  Harmess, Rack
430 517082 Cortrol Monitor :
710 . 517080 Cables, Intercomn, External (to/frm Shelter)
862 513274-1 Temperature Carttrol Assembly
863 513455 Panel, Entrance, Power
864 513456  Assy, Filter Box
920 518007  Assy, RF (Switching)

EFFECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEHICIE

(A/B) All RF output from the PRI Shelter ceases, bat RF guidance is
. immediately (within one second) replaced by RF guidance frem the B/U
Shelter. However, redundancy has been leost, and the next failure (if in
B/U Shelter) will cause less of good RF guidance.

th 4120



SHUTTLE CRITICAL ITEMS LIST - MSELS GROUND STATION

SUBSYSTEM: GROUND STATTON — MSEIS FMEA NO.: 05-2SW—00001 Rev: 9 April 90
SUP: 17 Oct 88

(C) Not applicable.

(D) No effect beyond mamentary (less than one secord) loss of EL RF guidance
signals at the Orbiter. Fossible loss of crew/vehicle after secord
fajilure (leoss of PRI ard B/U) due to lcss of good EL RF guidance signals
at the Orbiter.

DISEOSTICN AND RATIONAIE:
(A) DESIGN (B) TEST (C) INSFECTION (D) FATIDRE HISTORY (E) OFERATICNAL USE

(A)- DESIGN
The MSRELS design was structured from existing/proven grourd-based landing
systems and upgraded to meet MII-E-4158, MIL-STD-454 ard all subsidiary
specifications in effect at the time of marufacture. Military amd
standard NASA approved parts, materials ard processes were usaed.

The design evolved from a timely and in-depth imternal design review
precess culminating in an ogtimm reliability/maintainability/performance
erd~item product. The design review process included studies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, worst case
studies, tolerance analysis, etc. which resulted in direct impact of the
design.

The design was approved via the formal MASA-CSD FIR, (IR, PCA, FCA ard
certification process.

(B)- TEST
The MSEIS program consists of an equipmert confidence build-uD approach
starting from 100% screening of campments (bwrn-in and ervircormental
test). Ervirammental testing of SHI’s ard 100% taemperature/vikration
tests at the IRJ and equipment rack-level.

In plart ATP for functicnal performance verification and workmanship will
beperfornﬂiardwitrmsedbyCSD, NASA and DCAS cn all IRUs and again at
system level.

Site testirg and certificaticn will be performed on each system after
installation. Ammual flight tests are carductad to demonstrate continmed
system compatibility.

Grood Turnarourd Test - Verify operation of the MSELS Grournd Station
prior to each Orbiter landing.
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TNSPECTION
Receiving inspection verifies all incoming parts and materials, including.
the performance of visual and dimensicnal examinations. All electrical,
mechanical and raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receivirg inspecticn as required by contract.

Assenbly/Installation

1] detailed inspections are plamned out by the methodization department
for all new builds, spares amd repairs for the MSELS Programs.
Inspection points are designated to permit inspection before the
applicable portions of the assembly became inaccessible and pricr to the
next assembly operation.

Critical Processes

All processes ard certifications are monitored ard verified by
inspection. The critical processes are soldering, conformel coating,
torguing and boresiting, application cf adhesives/sealants ard
application of chemical film.

Testing
All parts of the ATP are observed armd verified by QA.

Barmd iny/Packaging

A1l parts and assenblies are protected from damage or contamination fram
the pocint of receiving inspecticn to final shipment, through methods
detailed in a documented procedure. This handling procedure is in effect
for all pewly built hardware as well as for repair units. QA audits
conformance o this procedure in accordance with its interral audit
schedule, ard all areas are considered under comtinuous audit by QA wil
respect to material handling. The maintenance of electrostatic discharge
prevention methods is verified by QA through pericdic audits. 2all
hardware items are packaged and protected according to cantract
requirements ard are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shippirxyy documernt.
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Failure History
All field ard flight failures were reviewed. The failures identified
occurred in circuitry identical to the current hardware configuration;
MSRIS-GS and MSELS-JR failures are included. There have been 7 failures
inthepowererfcramepanelraultirginthelossofpmiartothe
chelter. There have been 55 failures resulting in the loss of cutput
from the shelter. Due to limitations in the curent repair contract, no
failure analysis results are available for the 48 reported transmitter
failures. From the problem descriptions it is felt that nearly half of
the transmitter failures were due to erd of life conditions on the
magnetron tubes. In addition, there have been 6 power supply failures, 1
inmtermittent wavequide switch problem, and 1 failure caused by a
defective weld in a directional coupler. There have been 11 sirgle air
corditicner failures which resulted in the potential shutdown of the
shelter, if 2 air conditianers had failed in a simgle shelter. Ioss of
output failures typically are detectad at systems power up, and generally
do not occur during systems operaticn. Since the MSELS Grood Stations
at all sm:ttlelaniirgsitesarepoaemdq:dailybeginnirg4or5days
prior to a mission, amd acain 4 hours before landing, a loss of QItput
failure mest likely would be detected and corrected before a Shuttle
landirg. ‘ :

OFERATIONAIL USE

For lower ceilings (8,000 to 10,000 feet) or night cperations, recirdant
MSELS (single fault tolerance) is required for night landing on &
concrete ruway. MSELS is also mardatory for daylight landings on the
lakebed with reduced ceilings, but is not required to be redundant.
Deomitismtatta:ptedifthecaili:gislessthana,ooo feet to ensure
good visibility at low alti . If radar tracking data (available at
Edwards, KSC, and Nerthrop only) amd grard comunications are available,

the MCC can attampt to resolve a MSELS dilemma. Remote camtrol cperators

are trained to evaluate system health and recognize probable failure
modes from the Remote Comtrol.Unit Display. The Remote Comtrol Operators
will verify the back-up switching transition has ocourred properly or
take action to force the system into back-up. The Remote Control Unit

__Display.is monitored to determine a malfunction and advise the chain of

camard an the status.,

i -142



